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Two developmental studies were conducted to test the

1nfluence of incentive magnitude on free recall. The relatlonship
between higher reward and greater recall indicated by previous
studies was discussed in terms of two hypotheses: (1) greater recall
-due to rehearsal; and (2) greater recall explained. through
motivational arousal theory. Subjects were Sth and 8th graders and
.college students. Rehearsal and intentive levels were varied, and the
‘results generally supported the rehearsal theory, as incentive. level
influenced overt rehearsal and did not affect recall scores in the

absence of rehearsal opportunities. (DP)
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 REHEARSAL AND FREE RECALL OF UNRELATED WORDS
Anthony Je Cuvo

University of Connecticut

Two developmental studies were conducted to test the influehce of incentive
maegnitude on free recalls These experiments followed two earlier free reeall
studies by Cuvo and Witryol (1671) and Lurie (1972) which found that children i
recalled more words ascsocisted with a hhigher rather than lower incentive, vhen
incentive values were cued during iterm presentation. Since rehearsal was
silent in.these previous studies and not subject to direct observation, the
experimenters speéulaté;?gg;feréntial covert reheérsal mediated the recall
patterns obtained.

»The importance of rehearsai as a mediator of iﬁcentive magnitude effects
on retention has been postulated by Atkinson and Shiffrin (1968), Atkinson and
Wickens (1971), and Estes (15€9). Reinforcement, these investigators have |
proposedy is effective because the reward stimulus profides information value
for selective rehearsal. This position will be rsferred to ;; Rehearsal Theory.
An alternate hypothesis suggested by Weiner and his associates (Valker & Tarte,
1963; Weiner, 1666; Weiner, 1967; Weiner & Walker, 1966) argues that incentives

heighten motivational arousal thereby inducing more permanent memory traces for
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stimull acsociated with the incentives. Mbtivat;onal‘a:ousél level is directly

'relate& to incentive magnitude and facilitates stimulus recall without the

PS 007024

benefit of rehearsals This position will be raferred to as Arousal Theory. In el
1light' of ths extant data, the operation of rehearsal as a medirtor of incentive:

offocts in recall needs more careful investigotion. | -:”'"*‘”f?*
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Experiment I, therefore, was proposed to test whether or not an overt
rehearsal procedure could be employed to detect theoretical rehenrsal mechanismse
Subjects at three different age levels were required to rehearse overtly in

part of Experiment I in order to permit a more direct analysis 6f the incentive

.level-rehearsal relationship. Specifically, the experiment examined whether or

not two monetary incentive levels differentially influenced overt rehearsal of
§eiba1 stimuli as well as their free recall. Following Experiment I, a second
experiment was conducted, similar to the first, in which rehearsal w;a presumed
to be coverts Expsriment 1 fifth-grgders failed to produce an incentive level
effect in overt rehearsal as well as free recall; it was decided to test whether
the overt rehearsal proéedure interfered with differential processing of verbal

stimuli by allowingbsubjects to rehearse covertly instead of overtly.

EXPERIIENT 1

Method

-Subijects

A sample of 60 subjects ~ 20 fifth-graders, 20 éighthggraéers, and 20
college students - served in Experiment I, All subjscts were tested individuﬁlly
by tlie same experimenter. |
Design

The design of Experiment I, as detailed in Table 1 of yourAhandout, con-
sisted of the following variabless Rehenrsal (overt vs. minimal), Sex (mnl§ VSe
female), Grade (5, 8, college), Incentive level (10¢ vs. 1¢), and Lists (6).
Rehearsal, Sex, and Grade were between-subjects variables; Incentive level and
Lists were within-subjects treatments in the 2 x 2 x 3 x2x 6 designe Five

males and five females from each grade were randomly assigned to the two

Rehearsal conditions - Overt Rehearsal and Minimal Rehearsale. Primory dependent

varinbkles wers words rscnlled following presentation of each 1list, words overtly

. rehearsed during each 1l1lst presentation, and long~Yerm recall for all six 1ists

-



Materials and Apparatus

Verbal stirull to be learned in the two Rehearsal conditions were six
lists of singular nouns with 20 words per list. Lists were controlled to
the extent possible for typical verbal learning variables. Red or green

"~ cellophane was insertsd in the word slides in 6rde§ to cue either 1¢ or 10¢
incentive values. The colors were counterbalanced with the incentives sucﬂ
that for half the subjects red was a cue for the 1l¢ incentive and green cued
the 10¢ incentive, and for the other half of fhe subjects the color—incen@ive
level associations were reversed. |
Procedure
The initial step in each of the two Rehearsai conditions was to demonstrate

the experimental task to subjects, followed by subjects przcticing the pros
cedure. Overt Rehearsal subjects rehearsed the stimulus words aloud withéut '
restriction‘prior to free recall and the;r rehearsal vwas tape recorded. Minimal
~ Rehearsal subjects were instructed to say the word aloud only once and then to

count backwards by two's between successive verbal étimuli without additional

overt or covert rehearsal., Twn levels of monetary incenti%e, 10¢ and 1¢, were

associated with words to be recalled in the six experimental lists,

Results
The major results of Experiment I can be-shown most succinctly in figures
portraying statigtical interactions of tﬁe primary e#perimental trentments,
'- Now if you will turn té the next page of yoﬁr bahdout, Figure-l.shoﬁs_tbe nature
of incentive level influence on irmediate reéall_in‘a 'szcond order 1htéractiohs
Rehea:sal'* Grode x Incentive Le;el, p<.005, The figure showsvimmediate.reégll _ "-f

means for 1¢ and 10¢ words for each Giade tested in both the Overt Rehearsal

" and Minimal Rehearsal- conditions. A Tukey test showed'fhat“coilege adults = 7 ¢

recalled significantly rore 10¢ words than 17 words in the Overt Pshearsnl condition, -
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Eighth-graders in Overt Rehearsal and college subjects in Minimal Rehearsal,

Figure 1 shows, seemed to f:vor 1C¢ words but these differences were not reliable,

Figure 2 on the next page shows incentive level effects on overt rehearsal

scores in the Grade x Incentive Level interacficn, 2 {+01s CPllege adults
rehearsed significénfly‘nore.lo¢ worQS'than'ld words but eighth- and fifth-graders
did not differentinte between incentive val;es in Overt Rehearsals These college
data are the only knowm damonstration of a direct influence of incentive level
on rehearsals Figures 1 and 2 are consistent, indicating that older subjects,_
college students especially, were the primary contributors of varience to incen-
‘tive level effects on irmediate recall and overt rehearsals
The overt rehearsal scores were exaninsd further to detect additional
developmental differences in rehearsal which might have accounted for the
Rehearsal x Grede x Incentive Levellinte}action for irmediate recalle. First,
tﬂe rehearsal scores were examined Tor rumber of overt repetitions of a2 stimulus
in the ;ehearsal set concurrent with the item's presentation (e.g., how many
times was the fifth item rehea}sed in the fifth rehearsal set)s It was found
that college subjects overtly rehearsed 10¢ words rore freguently immedictely
following their presentation,4than 1¢ items irmediately subsequent to their
exposufe; for this measure, éighth- and fifth-gidders did not rehearse differentially.
Thus, one factor accouhting for the incentive level effect on recall by college
'adults was sheer revetitlion of the higher incentive item immediately subsequent
to.its presentation,
_Nbxt, the data were anelyzed for re-entry of previously presented wqrds
inte subsequént<?ehearsa1 se%s for additional overt rehearsale lMultiple
repstitions of the same.iteﬁ werz counted in ths scores for this analysis.
_ Collegg students, it was found, re-entered 10¢ words more frequently than 1¢
items into subszsuent rehearsal sets, but dighthé and ﬁiﬁ&hfgrqdefs did not.

Thus, a second facter =ccounting for incentive level differenti-tion in reczll
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by collegé subjects was favoring 10¢ words rather than 1¢ wbrds for re-entry
info subsequent rehearsal sets for additional rehecrsal.

The Overt Rehearsal condition reheérsal énd recall scoreé were ﬁnalyzed
further to determine tﬁe relative contributions of short-term memory storq,
rehearsal buffex)ahd 1ong;term memory store information to list recall.. Itemsm“.““m“wuﬁm
rehearsed in subjects' twentieth or final féhéarsal sets on each list would have
been in tﬁe buffer immediately prior to recall, Examining.total recall, it was
found that approximately half the words recalled derived from the buffer. The
additional items recalled could heve been retrieved from long-term store and/
or a covert rehearsal buffer, contrary to instructions nof to rehearse surreptitiously;,
Analysis of énly the first iiem recalled showed that it.was emitted with high
probability («87) from the buffef, raiher then long-term store.

The relative contributions of 1ong- and short-term stores to Incentive-
level, 10¢ and 1¢, associated recall were examined in the Overt Rehearsal data
of coliege adults only, since they produced greater incentive magnitude differentia-‘

tion in recall and rehearsal than fifth~ and eighth-graders. Figﬁre 3 in your
handout shows the propdrtion of recall for both 10¢.and 1¢ items presented at

each of the 20 list positions to collegé subjects in the Overt Rehearsal éondition.‘
The figure shows that incentivé magnitude recall differences favoring 10¢Z words
were contributed at all seridl positions except one, Since 10¢ words were re=-
called better than l¢ words for the early and middle portions of the 1list, high
incentive items had a higher probability of transfer to long-term memory store

than low incentiVe itemse.

The third ma jor dependent variable, Long-Terﬁ Store recall, showed Signifiéﬁn£ 5!
effects on the Grede x Reheprsal x Incentive Level interhction. Significunt s
Incentive Level differsnces, 1voring 1oy items, were found 1n the 1ong-term rs;ﬂ f¥

36&11 for c011ege subjeets in both Overt RehearsaI and Vinimal Rehearsal conditioﬁsmf
 F1fth- and eignthegriders did not produce incentive level ef‘ac~a for: czther Ef~~'

’ theérsgl‘condltiony B
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Finally, the immediate recall data from Experiment 1 were éollapsed
for Incentive level, and serial position curves for each of the tuo major
condiﬁions were plotteds TFigure % in your handout shows serial position
effscts for college students tested in the Overt Rehearsal and Minimal Rehearsal
conditions. Tﬁe figure shows typical seriml position curves, with prominent
primacy and recency effects for Overt Rehea;sal conditions in which rehearsal
wes unimpeded. For Minimal Rehearsal conditions, the serial position curves
showr reduced primacy effects relativeAto those found for the Overt Rehearsal
condition.s However, the Minimal Rehearsal condition shows diminished primzcy
portiéns of the serinl position curves but a prominent recency portion as a-reéult
of minimized rehearsal opportunities. The curves for fifth- and eighth-graders

are gimilar.

| Experiment II
In Experiment I, it had Been expecfed thet Incentive Level differentia-
tion would obtain in immediate recall and overi rehcarsal for:ali three grades
in the Overt Rehearsal cpndition. The results, however, showed that 10Z words
were recalled and rehea;sed more frequently than 1¢ wordélprimarily by college
adultg,marginally by eighth-graders, but not by fifth-graders. It was decided
to exanine whether_or not the overt rehearsal procedure may have been the culprit
precluding incentive magnitude effzcts on recall for fif#h—graders. E;periment
11, then, was deéigned to test whether an incentive level effect onArecall would
obtain 1f these 10 year old subjccts rehanrsed covertly.
A sample og_BO‘suyjects - 10 fifth-graders, 10 eighth-éraders, and 10
college students - served ina 3 x 2 experiméntal design, with Grade (5, 8, college)
between subjects and Incentive Level (10¢Z vs. iﬂ) within subjects. The procedure -
was bagically the same as thet for the Experiment I Overt Rehearsal condition,~- .

with the single excention that subjeects rohearsed covertly rather than overtiy,
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The principal result of Experiment II was the Grade x Incentive Level
interaction. Inc;ntive Level differentintion in recall increased as a functisn
of Grade. Differences betveen 10¢ and 1¢ word recall was greatast for college
adults, intermediate for eighth-graders, and least for fifth-graders.'jﬁgnificant

Incentive Level differences obtained for each grade includinig fifth-grodes

Discussion of Experimental Findings

TPe data generally support the Rehearsal Theory rather fhan the Arousal
Theory predictions for Incentive level affects on recalle Primary confirmation
of Rehearsal Theory derived from the findings that, in genmerals (a) Incentive
Level influenced overt rehearsal,-which medinted similar effects in ipmediate
recall and 1ong-t§rm'recall; and, (b) Incentive.Levei had no effect on recall
scores in the mbsence of rehearsal opportunities, Older subjects, in contrast
to the'younger ones overtly rehearsed and recalled more 10¢ words than 1¢ words.
These results provided the first knovm demonstraticn of incentive negnitude
influence on overt rehsarsal of verbal stimuli and support4the theories vhich
postulate that incentive level directly influences iehear§a1. |

A question of interest was exactly how subjects menipulated their rehearsal
processes to produce an Incentive level effecf in recall, OCloser examination
of the overt rehearsal data showéd two.Specific,rehgarsal strategies that alded
college subjects, especially, in recalling more 10¢Z words thun 1¢ wvordss
repetition of high incentive associated words immedistely following their
presentation, aﬁd re-entry of,prefiously presented 10¢ ltems into. subsequent
rehearsal sets for additional overt rehearsﬁla Yqu#ger subjoects did not
maﬁipulate thesé'control processes as readily, suggesting a direct reiationship
between age and ability to m#nipﬁlate,motivationally influenced contrbl frdﬁeSSeég

'in memory.

The resulis are conscnant with Zstes! (19€¢, 1671) theoretieal positicn on

©w==+the function of rewards. For him a meutral stimulus and a revard becoms aséoéiate&‘:jf

A ruiToxt provided by ERl
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when paired contlguously. Iﬁithis study, neutral stimulus words were paired in
close contiguity with one of the two monet~ry reward values. To the extent that 1
the associations were learned, the differential associntéd reward values vere
transferred to the previously neutral stimuli (words) by a differential facilita-
tive feedback mechﬁnism. This reéulted in @ifferehtiﬁii&ﬂgiﬁiig§zﬁgwéﬁg"ﬁéighting
the stimulus words, and .incrensed the probability that an overt response occurred |
4during the two minute free recall intervel following listfpreseptation.
Atkinson and Wickens (i969) stressed the attentional function of revards -

© as théy might apply to the Atkinson and Shiffrin (1968) memory model. In-
centife'played an attentional role directing the subject to ce;tain fgaturés
of the stimulus éomplex but not to others. In the Overt Rehearsal condition,
high incentive associated words had higher vrobsbility ofs (a) éntering the
short-term store rehearsal buffer; and, (b) receiving more frequent rehéarsals.

Experiment II was designed to test the effect of Incentive Level on free

recall mediated by covert rehearsal. Since rehearsal method was thé only‘pro-‘
cedural differencé betwe?n Experiment I and II, the overt rehearsal ptocedure ;;
seems to have been responsible for precluding an Incentive Level effecf by

- Pifth-graders in the Overt Reheafsal condition on Exﬁeriment I, Ovért Yehearssal,
Ain contrast to covert rehearsél, impeded the differential processing of stimuli
according*to their incentive associations for fifth-gr"ders;tbut not for college
adults. It can only be conjectured that there was a developmental difference -
with respect to perceivad tﬁsk dermandss Fifth-graders may h=ve interpreted
the Experiment I task demands to emphasize sheer overt ;epetition rathei than
differential rehearsal, Older subjécts, on the other hand, had greéteriﬁerbal

facility, and pérceived the task as a differential 1earning-proh1em.
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